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1
IMAGE FORMING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority under 35 U.S.C

§119 to Japanese Patent Application No. 2011-125035 filed
Jun. 3, 2011, the entire contents of which are hereby 1ncor-
porated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to an 1mage form-
Ing apparatus.

2. Description of the Related Art

As an 1mage forming apparatus including a printer, a fac-
simile machine, a copier, a plotter, and a multifunctional
peripheral, there has been known an 1nkjet recording appara-
tus or the like as an 1mage forming apparatus employing a
liquid discharge recording method 1n which a liquid discharge
head (a liquid droplet discharge head) discharging liquid
droplets 1s used as a recording head.

When an 1mage 1s formed 1n the 1image forming apparatus
employing the liquid discharge recording method, the image
quality may vary greatly depending on the droplet placement
accuracy of liquid droplets discharged from the nozzles onto
a recording sheet. Namely, when the droplet placement accu-
racy of the liquid droplets 1s not suificient, the image quality
may be degraded. Therefore, it may be desirable to accurately
determine the position of the recording head.

Further, when, for example, a discharge failure occurs in
the recording head, 1t may also be desirable for a user to easily
exchange the failed recording head under the using environ-
ment. In this case, it 1s also desirable that the position of the
exchanged recording head be accurately and easily deter-
mined with higher repeatability (reliability).

In related art, as a method of improving the position deter-
mination accuracy of the recording head when the recording,
head 1s to be exchanged, there has been known a method in
which a head holder and a carriage are provided, the head
holder including plural liquid discharge heads and being
detachably supported (held) by the carriage. The head holder
turther 1includes a position determination part that 1s 1n con-
tact with a position determination reference 1n the carriage
scanning direction and the sheet feeding direction, the posi-
tion determination reference being provided in the carriage.
Then, the position determination part serves as the position

determination reference relative to the head holder having the
liquud discharge heads (see, Japanese Laid-open Patent
Application No. 2011-0377235).

In Japanese Laid-open Patent Application No. 2011-
037235, however, the position of the head holder relative to
the carriage 1s determined using the position determination
surface and the position determination pin. Therefore, the
configuration may become complicated. Further, when there
are plural head holders, 1t may be required to have separate
position determination parts corresponding to the plural head
holders. Therefore, 1t may become much more difficult to
determine the mutual positions of the plural head holders. As
a result, 1t may become difficult to exchange the head holders
(recording heads) and place new head holders (recording
heads) at the correct (appropriate) positions.

The present application 1s made 1n light of the above prob-
lems, and 1t may become possible to easily determine the
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2

position of the head holder (recording head) with high accu-
racy and make 1t easier to exchange the head holder (record-
ing head).

SUMMARY OF THE INVENTION

According to an aspect ol the present application, an image
forming apparatus includes a recording head including plural
nozzles discharging liquid droplets, a head holder holding the
recording head, a carriage holding the head holder, a guide
member extending 1n a main scanning direction of the image
forming apparatus, and a reference member extending in the
direction substantially parallel to the direction of the guide
member. Further, the carriage 1s moved along the guide mem-

ber, a part of the reference member 1s disposed 1n the carriage,
and the head holder 1s attachably and detachably hooked on
and held by the reference member.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features, and advantages of the present
invention will become more apparent from the following
description when read 1n conjunction with the accompanying
drawings, in which:

FIG. 1 1s a perspective view 1llustrating an exterior of an
entire configuration of an inkjet recording apparatus as an
image forming apparatus according to an embodiment of the
present application;

FI1G. 2 1s a perspective view 1llustrating a carriage scanning,
mechanism part of the inkjet recording apparatus;

FIG. 3 1s a perspective view schematically illustrating a
part of the carriage before the head holders are mounted on
the carriage according to a first embodiment of the present
application;

FIG. 4 1s a perspective view schematically 1llustrating the
part of the carriage when the head holders are mounted on the
carriage 1n the first embodiment;

FIG. 5 1s a perspective view 1illustrating a holding mecha-
nism of a reference axle member relative to the carriage in the
first embodiment;

FIG. 6 1s a front view of a position adjustment member 1n
the first embodiment;

FIG. 7 1s a perspective view 1llustrating pressing forces of
the reference axle member relative to the position adjustment
member:

FIG. 8 1s a perspective view schematically 1llustrating the
part of the carriage before the head holders are mounted on
the carriage according to a second embodiment of the present
application;

FIG. 9 1s a perspective view schematically 1llustrating the
part of the carriage when the head holders are mounted on the
carriage in the second embodiment;

FIG. 10 1s a side view illustrating a pressing mechanism
provided 1n the part of the carriage according to the second
embodiment;

FIG. 11 1s a perspective view schematically 1llustrating a
state where a pressing member of the pressing mechanism 1s
provided 1n the second embodiment;

FIGS. 12A through 12C are enlarged views illustrating
different hooking configurations of the head holder and the
reference axle member;

FIGS. 13A and 13B are enlarged views 1llustrating other
different hooking configurations of the head holder and the
reference axle member;

FIG. 14 15 a side view illustrating another different example
of the pressing mechanism;
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FIG. 15 1s a side view 1illustrating still another different
example of the pressing mechanism;

FIG. 16 1s a perspective view illustrating the part of the
carriage according to a third embodiment;

FI1G. 17 1s a perspective exploded view schematically 1llus-
trating the part of the carriage according to a fourth embodi-
ment;

FIG. 18 15 a perspective exploded view schematically 1llus-
trating the part of the carriage when an intermediate member
1s positioned in the fourth embodiment;

FIG. 19 1s a side view schematically illustrating the part of
the intermediate member and the head holder 1n the fourth
embodiment;

FI1G. 20 15 a top view schematically 1llustrating the part of
the intermediate member and the head holder i1n the fourth
embodiment;

FIGS. 21A and 21B are side views schematically 1llustrat-
ing an c¢levating operation of the part of the intermediate
member and the head holder 1n the fourth embodiment;

FIG. 22 1s a perspective view schematically 1llustrating a
part of the reference axle member and supporting axle mem-
bers according to a fifth embodiment of the present invention;
and

FI1G. 23 15 a perspective view schematically 1llustrating the
part of the carriage according to a sixth embodiment of the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In the following, embodiments of the present invention are
described with reference to the accompanying drawings.
First, an example inkjet recording apparatus as an image
forming apparatus according to an embodiment of the present
invention 1s described with reference to FIGS. 1 and 2. FI1G. 1
1s a perspective view 1llustrating the entire configuration of
the 1kjet recording apparatus. FIG. 2 1s a perspective view
illustrating a carriage scanning mechanism part of the inkjet
recording apparatus.

The 1inkjet recording apparatus 1s a senal-type inkjet
recording apparatus, and includes an apparatus main body 1
and a supporting stand 2 supporting the apparatus main body
1.

In the apparatus main body 1, there are a guide rod 3
serving as a guide member and a guide stay 4 provided
between side plates (not shown) of the apparatus main body 1.
Further, a carriage 5 1s slidably supported (held) by the guide
rod 3 and the guide stay 4, so as to be moved 1n the arrow A
direction (FIG. 1).

In the carriage 5, there are mounted recording heads 6
including the respective liquud discharge heads discharging
color inks of black (K), yellow (Y), magenta (M), and cyan
(C). Further, there are integrally provided head tanks (not
shown) supplying the color 1inks to the recording heads 6.

Further, 1n order to move and scan the carniage 5, there 1s
provided a main scanmng mechanism part 10. The main
scanning mechanism part 10 includes a driving motor 11, a
driving pulley 12, a following pulley 13, and a timing belt 14.
The driving motor 11 1s disposed on one end side 1n the main
scanning direction. The driving pulley 12 1s driven and rotated
by the driving motor 11. The following pulley 13 is disposed
on the other end side in the main scanning direction. The
timing belt 14 1s a towing means being provided between the
driving pulley 12 and the following pulley 13. Further the
tollowing pulley 13 is tensioned toward the outside (1.e., to
the direction to separate from the driving pulley 12) by a
tension spring (not shown).
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In a recording region included 1n a main scanning region of
the carnage 5, sheets (recording sheets) 20 are intermittently
fed 1n the direction orthogonal to the main scanning direction
of the carnage 5 (1.e. in the sub scanning direction, the sheet
feeding direction, and the arrow B direction) by a suction
feeding part 7.

Further, in a region on one end side of the main scanning,
region, there 1s disposed a maintenance and recovery mecha-
nism 8 to maintain and recover the recording heads 6. Further,
in the outside of a carriage moving region in the main scan-
ning direction or 1n the other end side of the main scanning
region, there 1s a main tank cartridge 9 attachably and detach-
ably provided on the apparatus main body 1. The main tank
cartridge 9 contains color 1nks to be supplied to the corre-
sponding sub tanks of the recording heads 6.

Further, there 1s provided a sheet feeding means 21 where
a roll sheet (heremnafter simplified as a “sheet”) 20 1s set.
However, another roll sheet having different size in the width
direction may alternatively set.

The sheet 20 fed from the sheet feeding means 21 1s further
ted to the recording region from the rear side to the front side
of the apparatus main body 1 by a feeding means (not shown).
Then, while the carriage 5 1s moved 1n the main scanning
direction and the sheet 20 1s intermittently fed by the suction
teeding part 7, by driving the recording heads 6 and discharg-
ing liquid droplets 1n accordance with the image information,
a desired 1image may be formed on the sheet 20.

Then, the sheet 20 on which the image 1s formed 1s cut so
as to have a desired length, and discharged to a discharge tray
(not shown) disposed on the front side of the apparatus main
body 1.

Next, an inkjet recording apparatus according to a first
embodiment 1s described with reference to FIGS. 3 and 4.
FIG. 3 1s a perspective view schematically illustrating a part
of the carriage before the head holders are mounted on the
carriage. FIG. 4 1s a perspective view schematically illustrat-
ing the part of the carriage when the head holders are mounted
on the carriage.

The carriage 5 includes (holds) a head holder 51A for black
color (monochrome) and a head holder 51B for colors.

The head holder 51A includes two recording heads 6 A and
6B arranged 1n a zigzag manner in the sub scanning direction
and discharging black ink.

The head holder 51B includes three recording heads 6C,
6D, and 6E arranged in the same position as that of the
recording head 6A 1n the sub scanning direction and discharg-
ing vellow, magenta, and cyan liquid droplets, respectively.

Herein, when 1t 1s not necessary to distinguish one record-
ing head from another, the recording heads may be collec-
tively referred to as a “recording head 6, as described above.
Further, the number of the recording head 6 including the
head holders 51 A and 51B may be only one.

Here, in the carriage 3, as a reference member, there 1s a
reference axle member 71 provided (formed) 1n the direction
same as that of the guide rod 3. Hereinafter, when 1t 1s not
necessary to distinguish the head holder 51A from the head
holder 51B, a term “head holder 51” may be used. The head
holder 51 1ncludes a hooking part 33 having a hook shape so
that the head holder 51 1s attachably and detachably mounted
(hooked) on the reference axle member 71.

By doing this, the head holder 51 1s held (supported) by the
carriage 5. Here, the reference axle member 71 may have a
cylindrical shape or a polygonal shape as the shape of the
cross-sectional surface orthogonal to the longitudinal (ex-
tending) direction of the reference axle member 71.

As described above, by arranging the reference axle mem-
ber 71 1n the direction same as that of the guide rod (guide
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member) 3 of the carnage 35, accuracies of the positions
(positional accuracy) in the sub scanning direction, height
direction, tilting direction, and main scanning direction may
be improved.

Next, a structure (mechanism) of holding the reference
axle member 71 on the carriage 5 1s described with reference
to FIGS. 5 and 6. FIG. 5 15 a perspective view 1llustrating the
holding mechanism of the reference axle member 71 relative
to the carriage 1n the first embodiment. FIG. 6 1s a front view
ol a position adjustment member 72 in the first embodiment.

The reference axle member 71 1s disposed between and
passed through through holes 70 (FIG. 3) with a certain
allowance (looseness) (1.e., the size of the through hole 70 1s
larger than the cross section of the reference axle member 71).
Further, both of the end parts of the reference axle member 71
are held by the respective position adjustment members 72
which are fixed to the side wall parts 5a and 56 disposed on
the ends of the carriage 5 1n the main scanning direction.

As described in FIG. 6, the position adjustment member 72
1s a plate-like member, and includes a through hole 73 for
position determination. The through hole 73 has a rectangular
shape, so that the reference axle member 71 passes through
the through hole 73. A wall surface which 1s on the down-
stream side 1n the sub scanning direction and which 1s one of
the sides of the through hole 73 serves as a position determi-
nation surface 74 to determine the position of the reference
axle member 71 in the sub scanning direction.

Further, a wall surface which 1s on the lower side 1n the
height direction orthogonal to the direction of the position
determination surface 74 and which 1s one side other than the
position determination surface 74 of the through hole 73
serves as a position determination surface 73 to determine the
position of the reference axle member 71 1n the height direc-
tion.

Further, the position adjustment member 72 includes a
cutout part formed 1n the height direction. A wall surface 1n
the vertical (height) direction of the cutout part determines the
position 1n the rotating direction of the position adjustment
member 72 when the reference axle member 71 1s in contact
with the position determination surfaces 74 and 75.

Namely, the wall surface serves as a position determination
surface 76 to determine (1ix) the position of the position
adjustment member 72 1n the rotating direction. The position
determination surface 76 of the position adjustment member
72 1s 1n contact with a rotation fixing part 77 formed on each
of the side wall parts 5a and 554 of the carriage 5.

As described above, by disposing the position adjustment
members 72 on the both ends of the reference axle member
71, 1t may become possible to maximize the adjustment
length of the reference axle member 71, thereby making 1t
possible to highly-accurately determine the position of the
reference axle member 71. Further, by disposing (providing)
the two sides that determines the positions of the height
direction and the sub scanning direction of the position
adjustment member 72, the position of the position adjust-
ment member 72 may be determined by contacting with the
sides sandwiching a corner of the through hole 73.

Therelfore, 1t may become possible to highly accurately
determine the position of the position adjustment member 72.
Further, by disposing the position adjustment members 72
and 72 1n parallel, 1t may become possible to determine the
positions of the both ends of the reference axle member 71 in
the height direction, the sub scanning direction, and the tilting,
direction 1n the same contacting manner as described above.
Therefore, 1t may become possible to highly accurately deter-
mine the positions of the reference axle member 71 with a
lower cost.
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6

Next, the pressing directions of the reference axle member
71 relative to the position adjustment member 72 are
described with reference to FIG. 7. FIG. 7 1s a perspective
view 1llustrating pressing forces of the reference axle member
71 relative to the position adjustment member 72.

By applying a pressing force in the arrow Fa direction to the
reference axle member 71, the reference axle member 71 1s 1n
contact with the position determination surfaces 74 and 75.
As a result, component forces in the arrow F1 and F2 direc-
tions are generated, thereby determining ({ixing) the posi-
tions of the reference axle member 71 1n the sub scannming
direction and the height direction.

Further, by applying a pressing force in the arrow Fb direc-
tion to the reference axle member 71, the position determi-
nation surface 76 of the position adjustment member 72 1s
pushed to and 1n contact with the rotation fixing part 77
formed on each of the side wall parts 5a and 55 of the carriage
5. As a result, the position 1n the rotating direction of the
position adjustment member 72 1s determined (fixed).

Further, 1n this case, an elastic member such as a spring or
rubber may be used, so as to apply the pressing force to the
reference axle member 71 directly or via the head holders
51A and S1B.

As described above, by pressing (pushing) the reference
axle member 71 to the position determination surfaces 74 and
75 1n the sub scanning direction and the height direction,
respectively, of the position adjustment member 72, it may
become possible to reliably contact to the same positions of
the same surfaces, and highly accurately determine the posi-
tions of the reference axle member 71 relative to the position
adjustment member 72.

In this embodiment, in a case of the exchange of the record-
ing head 6, when, for example, the recording heads 6 A and 6B
are to be exchanged, the head holder 51 A 1s removed from the
reference axle member 71, and a new (1.e., exchanged) head
holder 51A 1s hooked on and held by the reference axle
member 71.

By doing this, the head position (position of the recording,
head 6) of the new head holder S1A may be accurately repro-
duced. Further, a highly accurate position of the new head
holder 51A relative to the recording head 6 of the other head
holder 51B may also be obtained.

As described above, an image forming apparatus includes
a recording head including plural nozzles discharging liquid
droplets, a head holder holding the recording head, a carriage
holding the head holder, a guide member extending 1n a main
scanning direction of the image forming apparatus, and a
reference member extending in the direction substantially
parallel to the direction of the gmide member.

Further, the carriage moves along the guide member. Fur-
ther, a part of the reference member 1s disposed 1n the car-
riage. Further, the head holder 1s attachably and detachably
hooked on and held by the reference member.

By having this structure (configuration), it may become
possible to easily and highly accurately determine the posi-
tion of the head holder 51 (recording head 6) and exchange
the head holder 51 (recording head 6).

Further, an image forming apparatus may include plural
recording heads each including plural nozzles discharging
liquid droplets, plural head holders each holding the one or
more recording heads, and a reference member extending 1n a
direction substantially parallel to an arranging direction of the
plural recording heads. Further, the plural head holders are
attachably and detachably hooked on and held by the refer-
ence member.

Namely, like a line-type 1image forming apparatus, plural
head holders are commonly hooked on the reference member.
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By having this configuration, 1t may become possible to
improve the accuracy of mounting the plural head holders 51
(recording heads 6), easily and highly accurately determine
the positions among the plural head holders 51 (recording
heads 6), and make 1t easier to exchange the plural recording
heads.

Further, 1n a case where the position of the reference mem-
ber 1s to be highly accurately determined, the number of the
recording heads may also be one.

Next, a second embodiment of the present imnvention 1s
described with reference to FIGS. 8 through 11. FIG. 8 1s a
perspective view schematically illustrating the part of the
carriage before the head holders are mounted on the carriage
according to the second embodiment. FIG. 9 1s a perspective
view schematically illustrating the part of the carriage when
the head holders are mounted on the carriage in the second
embodiment.

FIG. 10 1s a side view 1illustrating a pressing structure
(mechanism) provided 1n the part of the carriage according to
the second embodiment. FIG. 11 1s a perspective view sche-
matically i1llustrating a state where a pressing member of the
pressing mechanism 1s imposed 1n the second embodiment;

In this embodiment, similar to the first embodiment, in the
carriage 5, there 1s provided the reference axle member 71,
which 1s a reference member, disposed (extending) in the
same direction of the guide rod 3. Further, the head holders
51A and 51B includes respective hooking parts 33 to be
attachably and detachably hooked on the reference axle mem-
ber 71. The head holders 51 A and 51B may be rotatably
mounted (held) relative to the carriage 5 by hooking the
hooking parts 53 of the head holders S1A and 51B on the
reference axle member 71.

Further, as schematically 1llustrated 1n FIG. 10, each of the
head holders 51A and 51B includes at least one protruding,
part 58 to be 1n contact with the carriage 5. F1G. 10 schemati-
cally 1llustrates a case where the number of the protruding
part 58 of the head holder 51 1s one. However, the number of
the protruding parts 38 of the head holder 51 may be two or
more. For example, the head holder 51 may include two
protruding parts 58 at respective distal ends 1n the main scan-
ning direction.

Here, as illustrated 1in FIG. 10, an inclined surface 54 1s
formed at, for example, both ends on the upper end surface of
the head holder 31.

Further, there 1s provided a pressing mechanism 80 rotat-
ably pressing the head holder 51 to the carriage 5 side by
using the reference axle member 71 as the center of the
rotation.

The pressing mechanism 80 includes a pressing member
82 including a back end part 825 which 1s rotatably supported
by an axle 81. As schematically illustrated in FIG. 11, the
pressing member 82 has, for example, a plate-like shape. The
pressing member 82 1ncludes a front end part 82a. From the
upper side, the front end part 82a 1s 1n contact with inclined
surface 54 formed on the upper end surface of the head holder
51.

Further, an elastic member 83 such as a helical extension
spring 1s provided between the pressing member 82 and the
carriage 5. Due to the biasing force by the elastic member 83,
the front end part 82a of the pressing member 82 presses
(pushes) the inclined surface 54 of the head holder 51 in the
white arrow direction.

By doing this, the head holder 51 1s rotatably biased to the
reference axle member 71 and the carriage 3 by the pressing,
member 82 1n the clockwise direction (white arrow direction)
with the reference axle member 71 being the center of the
rotation of the head holder 51.
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Therefore, the positions of the head holders 51 A and 51B
relative to the carniage 5 are determined. Namely, 1t may
become possible to determine the position of the head holder
51 simply by hooking the head holder 51 on the reference axle
member 71 (by a user) and applying a pressing force to only
one part.

As a result, even when the recording head (head holder) 1s
exchanged by a user, 1t may become possible to easily and
highly accurately determine the position of the exchanged (a
new ) recording head and therefore, 1t may become possible to
casily exchange the recording head.

As described above, an 1image forming apparatus includes
a recording head including plural nozzles discharging liquid
droplets, a head holder holding the recording head, a carriage
holding the head holder, a guide member extending 1n a main
scanning direction of the image forming apparatus, and a
reference member extending in the direction substantially
parallel to the direction of the gmide member.

Further, the carnage moves along the guide member, a part
of the reference member 1s disposed 1n the carriage, and the
head holder 1s rotatably hooked on and held by the reference
member. The image forming apparatus may further include a
pressing means for pressing the head holder to the carriage
side, so that due to the pressing force by the pressing means
the head holder 1s pressed to the reference member and a
member on the carriage side. By doing this, it may become
possible to easily and highly accurately determine the posi-
tion of the recording head (head holder) and make 1t easier to
exchange the recording head.

Further, as described above, the hooking part 53 1s formed
on the both end parts 1n the main scanning direction of the
head holder 51, and the carriage 5 and the head holder 51 1s in
contact with each other via one protruding part 58.

Therefore, the position of the head holder 51 relative to the
carriage 3 may be determined by using the three points (i.e.,
two hooking parts 53 and one protruding part 38). By doing
this, 1t may become possible to reliably determine the gap
between the recording head 6 and the sheet 20 with a higher
accuracy.

Further, by using an axle member (1.e., the reference axle
member 71) as a part to hold the head holder 51, it may
become possible to reduce the variance (difference) among
the parts (due to the simple configuration).

Further, by using the spring member as a means for biasing,
the pressing member, the cost may be reduced.

Here, example different structures of the reference axle
member 71 and the hooking part 53 of the head holder 51 are
described with reference to FIGS. 12A through 12C and 13 A
and 13B. Namely, the figures are enlarged views illustrating
different hooking configurations of the head holder and the
reference axle member.

FIG. 12A 1llustrates a first example where the cross-sec-
tional surface, orthogonal to the main scanning direction (that
1s, the axle direction of the reference axle member 71), of the
hooking part 53 of the head holder 51 has a rectangular
shaped opening formed upward from the bottom one side of
the rectangular. Further, the cross-sectional surface orthogo-
nal to the main scanning direction of the reference axle mem-
ber 71 1s rectangular.

Then, the corners 71a and 715 of the reference axle mem-
ber 71 are 1n contact with the respective sides of the hooking
part 533 of the head holder 51. In the figures, the hatched parts
represent the contacting parts between the reference axle
member 71 and the hooking part 53.

FIG. 12B illustrates a second example where the cross-
sectional surface, orthogonal to the main scanning direction
(that1s, the axle direction of the reference axle member 71), of
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the hooking part 53 of the head holder 51 has the rectangular
shaped opening formed upward from the bottom one side of
the rectangular similar to FIG. 12A.

However, the cross-sectional surface orthogonal to the
main scanning direction of the reference axle member 71 1s
circular. Then, two points on the peripheral surface of the
reference axle member 71 are in contact with the respective
sides of the hooking part 53 of the head holder 51.

FIG. 12C 1llustrates a third example where the cross-sec-
tional surface, orthogonal to the main scanning direction (that
1s, the axle direction of the reference axle member 71), of the
hooking part 33 of the head holder 51 has an arc-like shaped.

Further, the cross-sectional surface orthogonal to the main
scanning direction of the reference axle member 71 1s circu-
lar. Then, the peripheral surtace of the reference axle member

71 1s 1n contact with the arc-like shaped part of the hooking
part 53 of the head holder 51.

In the first example of FIG. 12A, namely when the cross-
sectional shape of the reference axle member 71 1s rectangu-
lar, the contacting conditions between the reference axle
member 71 and the head holder 51 may vary depending on the
set up angle of the reference axle member 71.

However, 1n the second and the third examples, due to the
cross-sectional circular shape of the reference axle member
71, 1t may become possible to prevent the variance of the
contacting conditions between the reference axle member 71
and the head holder 51 even when the set up angle (a tilt angle)
ol the reference axle member 71 changes.

As a result, 1n the second and the third examples (1n FIGS.
12B and 12C), itmay become possible to reduce the influence
of the setup angle of the reference axle member 71 and obtain
more stable position of the head holder with compared with
the first example (1n FIG. 12A).

FIG. 13A 1llustrates a fourth example where the cross-
sectional surface, orthogonal to the axle direction of the reif-
erence axle member 71, of the hooking part 33 of the head
holder 51 has a triangular shape having the opening formed
on the side where the recording head 6 1s held.

Further, the cross-sectional surface, orthogonal to the axle
direction of the reference axle member 71, of the reference
axle member 71 has a circular shape. Then, the two sides of
the trnangle formed on the hooking part 33 of the head holder
51 are 1n contact with the peripheral surface of the reference
axle member 71.

FIG. 13B illustrates a fifth example where the cross-sec-
tional surface, orthogonal to the axle direction of the refer-
ence axle member 71, of the hooking part 53 of the head
holder 51 has a trapezoidal shape having the opening formed
on the lower side. Further, the cross-sectional surface,
orthogonal to the axle direction of the reference axle member
71, of the reference axle member 71 has a circular shape.

Then, the two sides of the trapezoidal shape formed on the
hooking part 53 of the head holder 51 are 1n contact with the
peripheral surface of the reference axle member 71.

As 1n the fourth and the fifth examples of FIGS. 13A and
13B, by contacting the reference axle member 71 with the
hooking part 33 of the head holder 51 at two points, 1t may
become possible to obtain a more stable position of the head
holder.

Next, further different examples of the pressing mecha-
nism are described with reference to FIGS. 14 and 15.

FIGS. 14 and 13 are side views 1llustrating the first and the
fifth different examples, respectively, of the pressing mecha-
nism.

FI1G. 14 of the first example illustrates a twisted spring as a
biasing means for biasing the pressing member 82.
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In the second example of FIG. 13, the pressing member 82
has an “L”” shape and a helical extension spring 83B 1s used as
the biasing means.

By using the structures described above, the pressing force
may be applied with a lower cost.

Next, a third embodiment of the present invention 1is
described with reference to FIG. 16. FIG. 16 1s a perspective
view 1llustrating the part of the carriage according to the third
embodiment.

In this embodiment, concave parts 91 are formed on the
side wall parts Sa and 3b of the carriage 5, so that the refer-
ence axle member 71 1s set up (engaged) 1n and detached from
the carriage 5. In this case, the both ends of the reference axle
member 71 are held with the carriage 5 by using the position
adjustment member 72.

Next, a fourth embodiment of the present invention 1s
described with reference to FIGS. 17 through 20. F1IG. 17 1s a
perspective exploded view schematically 1llustrating the part
of the carnage. FIG. 18 1s a perspective exploded view sche-
matically 1llustrating the part of the carriage when an inter-
mediate member 1s positioned.

FIG. 19 1s a side view schematically illustrating the part of
the intermediate member and the head holder. FIG. 20 1s a top
view schematically illustrating the part of the intermediate
member and the head holder.

In this embodiment as well, the carriage 5 includes through
holes 170a formed on the respective side wall parts 5q and 556
of the carriage 5. Further, the reference axle member 71
passes through the through holes 170a, and 1s held by position
adjustment members 172 fixed to the respective side wall
parts 5a and 5b of the carriage 5.

The position adjustment members 172 1nclude respective
position determination through holes 173 to determine the
position of the reference axle member 71.

Further, the position determination through holes 173
serve as guide holes as well for moving up and down the
position of the reference axle member 71, so that the refer-
ence axle member 71 1s movably held 1n the up-and-down
direction by the position determination through holes 173.

Further, 1n this embodiment, an intermediate member 101
1s provided between the reference axle member 71 and the
head holders 51A and 51B.

The intermediate member 101 includes supporting axle
members 103 extending 1n the same direction of the reference
axle member 71. Further, through holes 1706 are formed on
the respective side wall parts Sa and 556 of the carriage 5. The
supporting axle members 103 passes through the respective
through holes 1705 and 1s held (supported) by supporting
holes 174 formed on the respective position adjustment mem-
bers 172.

Further, on the intermediate member 101, there are formed
concave parts 106 into which the reference axle member 71 1s
engaged (disposed). Further, the supporting holes 174 formed
on the respective position adjustment members 172 serve as
guide holes though which the supporting axle members 103
of the mtermediate member 101 move 1n the up-and-down
direction, and the supporting axle members 103 are movably
supported in the up-and-down direction by the supporting
holes 174.

Further, as illustrate in FIGS. 19 and 20, a protruding parts
158 are formed on the intermediate member 101 side of the
head holders 51 A and 51B so as to be in contact with a wall
surface of the intermediate member 101.

On the other hand, on the lower side of the intermediate
member 101, a lifting rod 111 1s rotatably held relative to the
carriage 5. The lifting rod 111 1ncludes one or more lifting
cams 112 which may be 1n contact with the lower surface of
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the intermediate member 101. As illustrated 1n FIG. 17, one
end part of the lifting rod 111 1s rotated by a lifting motor 122

provided on a side plate 121 of the apparatus main-body side.
Here, the lifting operation of the head holders 51 A and 51B
1s described with reference to FIGS. 21 A and 21B. As 1llus-
trated 1n FI1G. 21A, the position where the lifting cam 112 1s
not 1n contact with the intermediate member 101 1s called an
“initial height position”. From the mitial height position, the
lifting cam 112 1s rotated 1n, for example, the arrow direction.
Then, as illustrated 1n FIG. 21B, the lifting cam 112 1s 1n
contact with the intermediate member 101 and lifts up the
intermediate member 101 1n the arrow direction. By doing
this, the intermediate member 101 moves (displaces) in upper
direction, and the head holder 51 1s moved 1n the direction so
as to be separated from the feeding surface of the sheet 20.
As described above, by moving (displacing) the interme-
diate member 101, the position in the height direction of the
head holder 51 may be adjusted. Therefore, it may become

possible to adjust the gap between the recording head 6 of the
head holders 51 A and 51B and the sheet 20.

In this case, to adjust the position 1n the height direction of
the recording head (head holder), the entire carriage 1s not
moved but the intermediate member 1s moved. Therefore, 1t
may become easier to adjust the gap with a simpler configu-
ration.

Next, a fifth embodiment of the present invention 1s
described with reference to FI1G. 22. FIG. 22 1s a perspective
view schematically illustrating a part of the reference axle
member 71 and the supporting axle members 103 of the
intermediate member 101 according to a fifth embodiment of
the present invention.

In this embodiment, the supporting axle members 103 are
provided so as to pass through the intermediate member and
held by the position adjustment members 172 fixed to the
carriage 3.

In this case, the positions of the both end parts of the
reference axle member 71 are determined (fixed) by contact-
ing the respective position determination through holes 173
ol the position adjustment members 172. On the other hand,
one end side of the supporting axle member 103 1s 1n contact
with and held by the wall surface of the supporting hole 174
formed on one position adjustment member 172. However,
the other end side of the supporting axle member 103 passes
through but 1s not 1n contact with a through hole 175 formed
on the other position adjustment member 172.

Next, a sixth embodiment of the present invention 1s
described with reference to FI1G. 23. FIG. 23 15 a perspective
view schematically illustrating the part of the carrage accord-
ing to the sixth embodiment.

In this embodiment, the reference axle member 71 and the
supporting axle member 103 are directly supported by the
carriage 3 1n the configuration of the fourth embodiment.

According to an aspect ol the present application, an 1mage
forming apparatus includes a recording head including plural
nozzles discharging liquid droplets, a head holder holding the
recording head, a carriage holding the head holder, a guide
member extending 1n a main scanning direction of the image
forming apparatus; and a reference member extending 1n the
direction substantially parallel to the direction of the guide
member. Further, the carriage 1s configured to move along the
guide member, a part of the reference member 1s disposed 1n
the carriage, and the head holder 1s attachably and detachably
hooked on and held by the reference member.

According to an embodiment, the image forming apparatus
may further includes a position adjustment member adjusting,
a position of the reference member relative to the carriage.
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According to an embodiment, the position adjustment
member may be a plate-like shape and may iclude two sides
orthogonal to each other and one side to determine a position
in a rotational direction when the reference member 1s 1n
contact with the two sides.

According to an embodiment, the image forming apparatus
may further include a pressing unit pressing the reference
member to the two sides.

According to an embodiment, an image forming apparatus
include plural recording heads each including plural nozzles
discharging liquid droplets, plural head holders each holding
the one or more recording heads, and a reference member
extending in a direction substantially parallel to an arranging
direction of the plural recording heads. Further, the plural
head holders are attachably and detachably hooked on and
held by the reference member.

By having the configuration as describe above, it may
become possible to easily and highly accurately determine
the position of the recording head (head holder) and exchange
the recording head (head holder) more easily.

In the present application, the material of the “sheet” 1s not
limited to a paper alone. The material of the “sheet” may
include, for example, a material of an OHP (Over Head Pro-
jector) sheet, fiber (cloth), glass, a substrate and the like to
which liquid including ink droplets may be adhered. Further,
the “sheet” may be a matenal called a “medium to be
recorded”, a “recording medium”, a “recording sheet”, a
“recording paper’” and the like. Further, it 1s assumed that the
terms “image forming’, “recording’, “printing’, “print”,
“mmage printing” and the like are synonymous words.

Further, the term “1mage forming apparatus” refers to an
apparatus performing an image forming by discharging liquid
onto a medium including a paper, strings, fibers, a cloth,
leather, a metal, plastic, glass, wood, ceramic and the like.
Further, the term “1mage forming” refers not only to applying
an 1mage having a meaning of the character, figure and the
like to a medium but also to applying a meaningless image to
a medium (e.g., simply discharging liquid droplets to a
medium).

The term “ink” 1s not limited to a liquid called “1nk™ unless
otherwise described and 1s collectively used to represent all
the matenals that are called “recording liquid”, “fixing treat-
ment liquid”, “liquid” and the like and that are used for the
image forming. Therefore, the term “ink™ may include a
“DNA sample”, “resist”, “pattern material”, “resin” and the
like.

Further, the “1mage™ 1s not limited to a planate one but does
include an 1image applied on a medium and the like which are
three-dimensionally formed, and an image formed by three-
dimensionally molding a solid object.

Further, unless otherwise described, the image forming
apparatus includes a serial-type image forming apparatus and
a line-type 1mage forming apparatus.

Although the image forming apparatus has been described
with respect to specific embodiments for a complete and clear
disclosure, the appended claims are not to be thus limited but
are to be construed as embodying all modifications and alter-
native constructions that may occur to one skilled in the art
that fairly fall within the basic teaching herein set forth.

What 1s claimed 1s:

1. An image forming apparatus comprising:

a recording head including plural nozzles discharging lig-

uid droplets;

a head holder configured to hold the recording head;

a carriage configured to hold the head holder;

a guide member extending in a main scanning direction of

the 1mage forming apparatus;
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a reference member extending in the direction substan-
tially parallel to the main scan direction 1n which the
guide member extends; and

a position adjustment member configured to adjust a posi-
tion of the reference member relative to the carriage,

wherein the carriage 1s configured to move along the guide
member,

wherein a part of the reference member 1s disposed 1n the
carriage, and

wherein the head holder 1s attachably and detachably
hooked on and held by the reference member,

wherein the reference member 1s disposed to extend 1n the
main scan direction between, and passed through,
through-holes 1n respective side walls of the carriage,
and

wherein the position adjustment member 1s a plate-like
shape and includes two sides crossing with each other
and one si1de operates as a position determination surface
to determine the position of the reference member when
the reference member 1s 1n contact with the two sides.

2. The image forming apparatus according to claim 1,

turther comprising;:

a pressing unit configured to press the reference member to
the two sides.

3. An image forming apparatus comprising:

plural recording heads arranged in an arranging direction
and each including plural nozzles discharging liquid
droplets;

plural head holders each configured to hold one or more of
the recording heads;

a carriage configured to hold the plural head holders;

a reference member extending 1n a direction substantially
parallel to the arranging direction of the plural recording
heads; and

a position adjustment member configured to adjust a posi-
tion of the reference member relative to the carnage,

wherein the plural head holders are attachably and detach-
ably hooked on and held by the reference member, and
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wherein the reference member 1s not a part of any of the
plural head holders, and the reference member 1s dis-
posed to extend, 1n the direction substantially parallel to
the arranging direction of the plural recording heads,
between, and passed through, through-holes 1n respec-
tive side walls of the carriage, and

wherein the position adjustment member 1s a plate-like

shape and 1ncludes two sides orthogonal to each other
and one side operates as a position determination surface
to determine the position of the reference member when
the reference member 1s 1n contact with the two sides.

4. The image forming apparatus according to claim 3,
turther comprising:

plural position adjustment members fixed to the respective

side walls of the carriage, to adjust a position of the
reference member relative to the carnage, the plural
position adjustment members including respective
through-holes for determining the position of the refer-
ence member, and

the reference member that passes through the through-

holes 1s supported by the corresponding position adjust-
ment members.

5. The 1image forming apparatus according to claim 1,
further comprising:

plural position adjustment members fixed to the respective

side walls of the carriage, to adjust a position of the
reference member relative to the carnage, the plural
position adjustment members including respective
through-holes for determining the position of the refer-
ence member, and

the reference member that passes through the through-

holes 1s supported by the corresponding position adjust-
ment members.

6. The image forming apparatus according to claim 1,
wherein the head holder includes a hooking part configured to
have a hook shape to attachably and detachably hook on the
reference member.
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